Abstract: Heterogeneity of levels of socio-economic development of countries or country's different regions is undesirable. For the sake of sustainable development of a country or group of countries it is important to elicit relative levels of development of country's regions or different countries, and to find the weakest indicators of their development. Socioeconomic development of a country or group of countries depends on a variety of factors. Statistics Department of Lithuania provides annual data describing the state of all 10 counties of Lithuania by 176 main criteria. The criteria describe economic development (80 criteria), social development (89 criteria), and finally, ecological state is described by 7 criteria. Prevailing in the literature comparative analysis by separately selected criteria, as important as GDP per capita, often does not provide an extensive picture of quality of life of country's citizens. A comprehensive approach is required for evaluating of level of development of countries or country's regions. A suitable tool, which promptly provides quantitative evaluation of level of development of country's regions, provides results in a clear comprehensible form, and comprises the whole variety of important multi-dimensional criteria is multiple criteria decision-making (MCDM) methods. Experienced experts evaluate weights of importance of criteria used in the research, keeping in mind the major aim of the evaluation. Weights and values of criteria are comprised into a single cumulative criterion of a MCDM method. Comparative analysis of evaluation over a lengthy period of time allows to analyse dynamics of development of the regions, and to elicit levels of OPEN ACCESS
Criteria of sustainable development of a country
Heterogeneity of levels of socio-economic development of countries or country's different regions is undesirable. For the sake of sustainable development of a country or group of countries it is important to elicit relative levels of development of country's regions or different countries, and to find the weakest indicators of their development. Sustainable socio-economic development of a country or group of countries depends on a variety of factors. Statistics Department of Lithuania provides annual data describing the state of all 10 counties of Lithuania by 176 main criteria [1] . The criteria describe economic development (80 criteria), social development (89 criteria), and finally, ecological state is described by 7 criteria (Tables 1-3 ). The number of criteria is large, which inspires. Nevertheless, the set develops even further as every main criterion presented in the table consists of several sub-criteria, for which statistical data is also supplied. For example, the criterion "Water consumption by need", which is related to the ecological state, consists of 6 sub-criteria "Industrial", "Communal needs", "Energetic", Agricultural", "Fish breeding", "Other needs". And the criterion "Population by main source of livelihood" consists of 10 sub-criteria "Salary or wage", "Income from business", "Income from faming", "Income from property or investments", "Pension", "Benefit", "Grant", "State supported", "Supported by family and/or other persons", "Other source of livelihood". Comparative analysis by each separate criterion, which is prevailing in the literature, even as important as GDP per capita often does not provide extensive picture of quality of life of country's citizens and the level of their satisfaction from the way they are able to fulfil their everyday needs. A comprehensive approach is required for evaluating level of development of countries or country's regions, which would comprise social and economic state along with ecologic state in regions. A suitable tool, which promptly provides comprehensive quantitative evaluation of level of sustainable development of country's regions, provides results in a clear comprehensible form, and comprises the whole variety of important multi-dimensional criteria is multiple criteria decision-making (MCDM) methods [2] .
Comparative analysis of results of MCDM evaluation obtained using values of criteria over a lengthy period of time allows to analyse dynamics of development of the regions. It is also possible to elicit levels of dependence of different criteria on the final result of evaluation. MCDM methods reveal weaknesses of development of every region and can provide a strong support for decision-makers and politicians for their effective actions required for sustainable development of regions.
There are many MCDM methods available, and neither single method has attained universal popularity.
The idea of the MCDM evaluation
Some major steps of MCDM methods are similar throughout the methods. After the set of criteria for the evaluation is created experienced experts evaluate weights of importance of criteria used in the research keeping in mind the major aim of the evaluation. Then MCDM methods comprise weights and values of criteria into a single cumulative criterion of a MCDM method.
As a good example for illustration and description of the main idea of MCDM methods could serve the SAW (Simple Additive Weighting) method. Its cumulative criterion j S , which represents the state of the j-th region is calculated by the formula (1) [3] [4]:
where i  is the weight of the i-th criterion, ij r -normalized (dimensionless) value of the i-th criterion of the j-th region. Large number of main criteria and sub-criteria does not allow to directly use MCDM methods as experts can evaluate importance of no more than 10-12 criteria. Therefore, for evaluating the level of socio-economic development of regions of a country a hierarchy structure of criteria, characterizing situation in regions, must be created [3] . Criteria should be gathered into groups ("Environment and climate", "Population", "Employment and Unemployment", etc.), where the number of criteria becomes considerably smaller. Weights are estimated by experts for sub-criteria within each group, which is easier to accomplish now for the smaller number of sub-criteria. Consequently, weights for each main criterion (or category) are estimated. Beginning from lower levels of hierarchy and proceeding to higher levels economic, social [2] [5] [4] [6] and ecologic [3] states of regions are evaluated separately. At the final stage comparative state of regions is evaluated.
The new approach of creation the set of weights of a large number of criteria
Widely used for quantitative evaluation statistical methods impose strict restrictions on data [7] [8]. Besides many well-known prominent features of MCDM methods [9] such methods do not impose any requirements on data. Multidimensional criteria are used for evaluation. It is therefore natural and even highly desirable to extend usage of the methods to the cases of a large number of criteria. The constraint of MCDM methods on the number of criteria is rather informal, but in reality experts are not able to evaluate relative importance of more than a dozen criteria. A way to overcome this obstacle a hierarchy of criteria where lower number of criteria are present at every its lowest level has to be built.
In our case the hierarchy may look as in Figure 1 . The proposed method of estimation of weights in the case of a large number of criteria is based on the idea that influence of each criterion on the above-level of hierarchy must be proportional both to the weight of the criteria within the category and to the weight of each entire category [mano in press]. It allows to estimate weights of criteria within each lowest-level category separately, and weights of each category of each higher level. As was mentioned, the hierarchy is built with intention to reduce both number of criteria within the lowest-level categories, and to reduce the number of categories in any higher-level category. Merging weights estimated for all categories of lower level with estimated category's weights obtained for criteria in higher category each lower-level category is effected by multiplying all weights as in formula (2). Figure 1. A hierarchy of criteria of sustainable development (2) where k is the index of categories, is the index of criteria within the category k. The sum of weights within categories equals to one, the sum of criteria also equals to one as well provided the weights were estimated correctly at each level of hierarchy, i.e. both sum of weights of allocated to all categories on each level equals to one, and sum of weights of criteria or sub-criteria within each category equals to one as well.
The proposed method is easy to use. The most difficult obstacle is to build a hierarchy, where number of both criteria in each category is sufficiently small, as well as the number of sub-categories within each category. The historically created hierarchies used in databases greatly reduce the required effort.
Conclusions
Widely used for quantitative evaluation statistical methods impose strict restrictions on data, which are not present in MCDM methodologies. It is therefore highly desirable to extend usage of the methods to the cases of a large number of criteria. Unfortunately, there is a constraint of MCDM methods on the number of criteria, which has to be limited to a rather small number, usually not larger than a dozen. A way to overcome this obstacle is creation of a hierarchy of criteria where lower number of criteria are present at every its lowest level.
The method of estimation of weights in the case of a large number of criteria was proposed. The method requires building a hierarchy of criteria, such as number of criteria within the lowest-level categories, and to reduce the number of categories in any higher-level category is reduced. … … 8 The method is simple as it allows to estimate weights of criteria within each lowest-level category separately, and weights of each category of each higher level. In addition, it does not require complicated calculations.
Analysis of results allows to reveal economic, social and ecologic states of regions, their lagging in terms of identified criteria or categories and to provide a base for decision-making on finance allocation to the regions intended to smoothen inequality between regions.
